Abstract-We use the National Establishment Time Series (NETS) to revisit the debate about the role of small businesses in job creation (Birch, 1987; Davis, Haltiwanger, & Schuh, 1996a) . Using the NETS data, we examine evidence for the overall economy, as well as for different sectors. The results indicate that small firms and small establishments create more jobs, on net, although the difference is much smaller than Birch's methods suggest. Moreover, in the recent period we study, a negative relationship between establishment size and net job creation holds for both the manufacturing and services sectors.
I. Introduction E VER since the provocative work of David Birch (1979 Birch ( , 1981 Birch ( , 1987 , researchers have paid considerable attention to the role of small businesses in job creation.
1 The central thesis of Birch's research was that small firms are the most important source of job creation in the U.S. economy. 2 He provided the first evidence in support of the argument that small businesses are the primary engines of job growth, claiming that 66% of all net new jobs in the United States between 1969 and 1976 were created by firms with twenty or fewer employees, and 81.5% were created by firms with one hundred or fewer employees (Birch 1979 (Birch , 1981 . Later, Birch (1987) argued that during the period 1981 to 1985, firms with fewer than twenty employees accounted for 82% of employment growth through expansion and contraction of existing firms and 88.1% of overall employment growth.
Birch's argument about the important role of small businesses in job creation fit perfectly with the U.S. government's long tradition of supporting small businesses. As early as 1953, the U.S. Congress passed the Small Business Act with the intention of aiding, counseling, assisting, and protecting the interests of small businesses. Under this act, the federal government established the Small Business Administration (SBA) to ensure that a fair proportion of government contracts went to small businesses. The SBA also makes direct loans and guarantees bank loans to small businesses, based on the perspective that assisting small businesses is important to preserve free competitive enterprise and to maintain and strengthen the U.S. economy. 3 Birch's findings fed into this thinking and quickly became conventional wisdom. 4 Since then, his findings have often been cited as justification for favorable government regulations, tax incentives, and support programs for small businesses. 5 Birch's work appears to have had a lasting effect on U.S. policy. For example, the SBA has an Office of Advocacy (for small businesses) that still trumpets Birch's findings in trying to help small businesses with regard to regulatory constraints, taxation, and other matters. 6 Even if Birch's results are taken at face value, the policy arguments that have been made based on the results are not so clear. Assuming small businesses indeed create a disproportionate share of jobs, this does not imply that the next dollar spent either indirectly on tax or regulatory relief or directly on subsidies would lead to more job creation if directed to small rather than larger businesses. About all that can be said based on Birch's findings is that policymakers should be cognizant of the potential to weaken an important source of job growth if policies are implemented that increase costs for small businesses (or policies are not Neumark's and Wall's research was supported by the Kauffman Foundation, and our work with the national version of the National Establishment Time Series was made possible by a grant from the David A. Coulter Family Foundation to the Public Policy Institute of California. We are grateful for helpful comments received from the editor and an anonymous reviewer. All views expressed are our own and do not represent those of the Kauffman Foundation, the Public Policy Institute of California, or the David A. Coulter Family Foundation.
1 See, for example, Baldwin and Picot (1995) , Barnes and Haskel (2002) , Broersma and Gautier (1997) , Davis, Haltiwanger, and Schuh, (1996a, 1996b) , Hohti (2000) , and Wagner (1995) . 2 There is a parallel, largely separate industrial organization literature that asks how employment growth varies by firm size, based on what is known as Gibrat's law, which states that firm growth rates are independent of size (Gibrat, 1931) . As a behavioral conjecture proposed to explain the observed firm size distribution, Gibrat's law has generated a large amount of research testing its validity: See the review in Sutton (1997) . 3 See http://www.sba.gov/aboutsba/index.html (viewed October 31, 2007) . 4 See Davis et al. (1996b) for many references reciting this conventional wisdom. 5 A series of legislative actions has continued the tradition of helping small businesses since Birch's work, including, for example, the Small Business Economic In determining eligibility for most of these programs, the SBA specifies size standards on an industry-by-industry basis, most commonly based on number of employees, but sometimes based instead on annual receipts. The employee size thresholds range from 100 for wholesale trade to 1,500 for industries such as petroleum refineries, air transportation, and telecommunications. See http://www.sba.gov/idc/groups/public/documents/sba_ homepage/serv_sstd_tablepdf.pdf (viewed October 31, 2007) for a complete list of the size standards. 6 See http://www.sba.gov/advo/25ann.html and http://www.sba.gov/ advo/mission.html (viewed October 7, 2007). implemented to counter sources of rising costs for these businesses).
In fact, however, Birch's results have not been taken at face value; rather, his work has attracted considerable criticism. Brown, Hamilton, and Medoff (1990) emphasize that the number of jobs created by an employer is not the only thing that matters. They compare jobs created by small firms with those created by large firms, and argue that jobs created by small firms are less desirable because they tend to exist for a shorter period of time, pay lower wages, and have less generous fringe benefits in terms of health insurance, vacation, and pension plans. In addition, they argue that small firms tend to have poorer working conditions and provide less job training.
7 Based on these findings, they recommend that policymakers be cautious about encouraging policies to help small firms. Although their argument is an important one, it is not the focus of our paper.
Second, focusing more specifically on the job creation debate, Davis et al. (1996a) criticize Birch's calculation, which divides firms into size classes and then examines the variation in job growth across size classes. In particular, they argue that these calculations are subject to a ''regression fallacy'' that leads to upward bias in the estimated contribution of small firms to job growth. When they use a calculation that, they argue, is not prone to this bias, with data on the manufacturing sector from the Longitudinal Research Database (LRD) covering the period 1973 to 1988, they conclude that employment growth appears to have ''no systematic relationship to average plant size'' (p. 68).
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In this paper, we use a new database, the National Establishment Time Series (NETS), which was constructed using the most recent waves of the Dun and Bradstreet (D&B) data. The availability of this new database provides a valuable opportunity to revisit the Birch thesis, as well as the conclusions drawn by Davis et al. (1996a) . Given that Davis et al.'s results come solely from the manufacturing sector, it is important to ask whether their conclusions apply to the overall economy and to other sectors of the economy, which we are able to do using the NETS data.
9 Also, the answer to the questions addressed by this research may depend on the period studied. In particular, innovative startups appeared to have played an important role in the Internet revolution and the boom of the new economy in the late 1990s (Audretsch & Thurik, 2001) , raising the possibility that in this period (and extending beyond the manufacturing sector), new (and thus mostly small) firms contributed more to employment growth. 10 Butani et al. (2006) also provide evidence on questions about comparing job growth across size classes, based on the new Business Employment Dynamics (BED) data produced by the U.S. Bureau of Labor Statistics. Their focus is on comparing alternative measurement methods, although some of the evidence is complementary to ours. However, we present more evidence on a number of substantive issues relating to the size-growth relationship, such as comparisons across industrial sectors, differences between the statistics for firms and establishments, and the role of births. Moreover, our analysis highlights a new data source that is available to the research community for use without the confidentiality restrictions and other limitations on access and use that characterize research with many firm-or establishment-level federal data products.
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II. Previous Research
Birch's work prompted numerous researchers to consider his methods and to test his hypothesis in different countries.
12 Focusing first on methods, Davis et al. (1996a) criticize the statistical analysis leading to Birch's conclusions, pointing out that when businesses are classified by size for a given base year, two types of firms will ''accidentally'' fall into a smaller size category: firms that are not small but have just experienced a transitory negative shock to their employment and appear to be small for the moment, and firms that are not small but are mistakenly classified as small due to random measurement errors. 13 If such transitory shocks or random measurement errors are not highly serially correlated, both types of ''small'' firms will ''grow'' fast over the next year only because of regression to the mean. A reverse argument can be made for large firms. That is, some large firms are categorized as large only because of 7 In their work, their analysis of job creation looks at firms, while their analyses of other issues, such as wage premiums and fringe benefits, look at both firms and establishments.
8 Davis et al. (1996a) report results based on both plant and firm size. However, the results they used to refute Birch are based on plant size.
9 Indeed, there are reasons to believe that growth patterns in the manufacturing sector may not apply to the rest of the economy. As Klepper and Graddy (1990) observed, the number of firms in an industry will grow first, then decline sharply, and level off eventually. Thus, new and mature industries tend to show different industrial structures and growth patterns. For example, one may find a large number of new (and thus small) firms in a new industry, which grow fast and contribute a large share of employment growth. On the contrary, a mature industry may be shrinking, and usually it is the smaller firms that exit first and thus constitute a large share of job loss. One of the most prominent features of the U.S. manufacturing sector is that its total employment (relative to the U.S. total) has been continuously declining since 1950 (Sachs & Shatz, 1994) . 10 Although young firms and small firms overlap a great deal, they are conceptually distinct groups. Most research, following the tradition established by Birch, focuses on the dichotomy of small and large firms. See Neumark, Zhang, and Wall (2006) for discussion of the contribution to job growth by young and old firms.
11 Indeed, in other research (e.g., Mazzolari & Neumark, 2009) , it has proven useful to be able to identify firms in the NETS. We can only speculate on the directions that research on the size-growth relationship might take given the ability to identify firms. At the same time, we have little doubt that federal data sets based on administrative records (including the BED data discussed in Butani et al., 2006) are more accurate for workers covered by those records.
12 Much of the latter research appeared in Small Business Economics, the founding of which was partly inspired by Birch's work (Acs & Audretsch, 1989) . 13 As explained later (see the appendix), the NETS is not based on administrative data, and hence measurement error can occur. Even in administrative data, of course, there can be measurement error because of clerical error or failure of the administrative definition of employment to capture all employment.
positive transitory shocks and random measurement errors. These firms tend to experience negative growth if the transitory shocks or the measurement errors are not strongly serially correlated, leading to a downward bias in the estimated growth rate of large firms. 14 To avoid this statistical pitfall, Davis et al. propose computing job creation and destruction rates from the base period tÀ1 to period t relative to the average employment level in these two periods.
15 They argue that the regression fallacy fully explains the relationship between establishment size and job growth, and they find no systematic relationship between manufacturing plant size and employment growth when using the average instead of a base-year size measure. 16 They also suggest that the measurement error in the D&B data Birch used is more serious than in the LRD data, and thus the regression fallacy bias is even more severe in Birch's results (Davis et al., 1996a) .
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In response to Davis et al.'s (1996a) criticism of Birch's findings, Davidsson, Lindmark, and Olofsson (1998) consider whether the regression fallacy can account for the apparent important role of small firms in job creation by attempting to estimate the bias from the regression to the mean that underlies the regression fallacy. Based on evidence from Swedish data, they suggest that the regression fallacy accounts for little distortion in the relationship between firm size and net job growth. Indeed, in the broader research literature on firm (or establishment) size and job creation prompted by Birch's work, which covers many countries, analyses that use Davis et al.'s (1996a) method to avoid the regression fallacy more often than not confirm the finding that small establishments or firms contribute more to job growth. For example, Kirchhoff and Phillips (1988) examine the contribution of small and large firms to U.S. job growth. They find that firms with fewer than 100 employees are the major sources of net job creation. In contrast, firms with more than 1,000 employees provided only 13% of all new jobs despite their 37% employment share (in 1985) . Using Canadian data on the manufacturing sector, Baldwin and Picot (1995) find that net job creation by small manufacturing establishments is greater than that of large establishments. Broersma and Gautier (1997) , using firm-level data for the Netherlands, find that small firms contribute more to net job creation than large ones. For the United Kingdom, Barnes and Haskel (2002) find that small establishments contribute more to net job creation. Voulgaris, Papadogonas, and Agiomirgianakis (2005) also find that small firms create more jobs on net, using data from Greece. On the other hand, Hohti (2000) , studying data for Finland, reaches a conclusion more in line with Davis et al. (1996a) -that there is no clear relationship between establishment size and net job creation.
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One limitation of the existing literature is that much of it focuses on the manufacturing sector.
19 However, findings from that sector do not necessarily apply to other industries; ample empirical evidence shows that depending on the relative importance of entry cost, scale economies, industry growth, and capital intensity, the relationship between survival rate and firm size varies a great deal from one industry 14 In earlier work, Leonard (1986) also argues that the larger role of small businesses in job creation is an artifact resulting from regression to the mean. Leonard (1987) reports some direct evidence consistent with regression to the mean in establishment size and suggests that it is attributable to real dynamics rather than measurement error. Davis et al. (1996a) and Kirchhoff and Greene (1998) point out that many studies prior to Birch (1979) , which did not use longitudinal data, could have either overstated or understated job growth due to smaller firms or larger firms, depending on whether firms were on average shrinking or growing. Lacking establishment-level data, these pre-Birch studies typically calculated the number of new jobs in each size category as the difference between the number of jobs in the size category this year and the number of jobs in the same size category in the previous year. This procedure wrongly assumes that firms do not move between size categories. Thus, for example, in periods in which firms are on average growing, this results in overstatement of job growth in large firms because jobs created when firms grow into a larger size class are mistakenly interpreted as job creation by firms in that size class.
15 Somewhat confusingly, they refer to this as the ''current'' establishment size measure. Davis et al. (1996a Davis et al. ( , 1996b ) also define a historical average size as a weighted average of employment over all years of an establishment's existence in the sample period, using employment as the weight. They consider this as a measure of the business establishment's intended scale of operations. By this definition, a business is small only if it is intended to be small and thus stays small for many years. From this perspective, employment fluctuations at the business establishment level are considered mostly random, resulting from changes in demand or other market conditions. Carree and Klomp (1996) cast doubt on the usefulness of this concept of long-run firm size. First, facing changes in its environment, a firm should and will continuously adjust its optimal size. Second, for young firms that just entered the market, it is impossible to know their intended long-run size. We therefore do not use this latter measure. Our ''average'' measure corresponds to Davis et al.'s ''current'' measure, as ''average'' seems a more appropriate label. 16 Davis et al. also extend their criticism to similar calculations typically included in the annual SBA's Report to the President (in the mid-to late 1980s). 17 In addition to avoiding the regression fallacy, average size also is widely used because it captures job creation and destruction symmetrically (e.g., Pivetz, Searson, & Spletzer, 2001 ). For example, suppose a firm's number of employees is 1, 2, and 1 in three consecutive years. If we use base-year employment as the denominator to calculate the growth rate, this firm has experienced 100% job growth followed by 50% job decline. Alternatively, if we use two-year average employment as the denominator, this firm has 67% job growth (¼ 1/1.5) followed by 67% job decline (¼ À1/1.5). Butani et al. (2006) present yet another method of measuring the size-growth relationship, using ''dynamic sizing,'' which assumes that employment changes linearly with time, and based on this assumption allocates growth or decline that results in a firm crossing a size category partly to one category, and partly to the other. 18 Some research has also documented that whereas small firms create a large share of new jobs, they are also responsible for a large share of job loss. For example, using data on manufacturing establishments from Germany, Wagner (1995) finds that although net job creation rates are not systematically related to establishment size, gross job creation and destruction rates tend to be higher the smaller the establishment. Broersma and Gautier (1997) , Hohti (2000) , and Barnes and Haskel (2002) also find that small firms have both higher job creation and higher job destruction rates than large ones. Similar results are reported by Gallagher, Daly, and Thomason (1991) for the United Kingdom, for the period 1985 to 1987, with small firms contributing 48% of job creation but also 43% of job destruction, although they constituted only 21% of all employment in 1985. For this period, there is some evidence that small firms create more jobs on net, although the relationship is not very clear. 19 See also Dunne, Roberts, and Samuelson (1989) , Evans (1987) , and Hall (1987) , all of which use data from the manufacturing sector; Dunne et al. study establishments, and the other two papers study firms.
THE REVIEW OF ECONOMICS AND STATISTICS to another. 20 Because of this difference in survival, it is natural that small firms may be found to grow faster than larger ones in one industry but not in another when one examines surviving as well as exiting firms. Davidsson et al. (1998) , echoing concerns raised by other researchers, questioned whether one should draw general implications regarding the behavior of small establishments or firms in job creation from the information on plant-level data from the declining manufacturing sector in the United States used by Davis et al. (1996a Davis et al. ( , 1996b . Using data from the Dutch services sector, Audretsch et al. (2004) show that firm growth in services is largely independent of firm size, in contrast to evidence from manufacturing. Lotti (2007) compares the patterns of firm entry, growth, and survival in manufacturing and services. He finds that the patterns in the services sector are qualitatively similar to the stylized facts from the manufacturing sector, although there are some quantitative differences. For example, the positive effect of firm size on firm survival is larger in the services sector.
III. The National Establishment Time Series Database
The database used in this study, the National Establishment Time Series (NETS), is a relatively new longitudinal file created by Walls & Associates (2003) using D&B data. In this paper, we report results based on the national NETS file covering all business establishments (including their parent headquarters) in the United States beginning in 1992 and extending through 2004. 21 The unit of observation in the NETS is a business establishment, which is a business or industrial unit at a single physical location that produces or distributes goods or provides services-for example, a single store or factory. Of course, many firms own or control more than one establishment, and those establishments may be located in different geographic areas and may be engaged in different industries. The NETS data indicate whether an establishment is a stand-alone firm or a branch of a multiestablishment firm, and in the latter case, establishments of the same firm can be linked by the identifier for the firm's headquarters. We use the word business to refer generically to firms or establishments, reserving the word firm for collections of many establishments with a common owner.
One highly desirable feature of the NETS database is that it covers essentially all firms and establishments. This reflects the fact that it is designed to capture the universe rather than a sample of establishments. Over the period 1992 to 2004 that we study, the database includes information each year on an average of about 13.1 million firms and 14.7 million establishments. In total, more than 157 million firm-year observations and 177 million establishment-year observations are covered in the NETS database for this period.
The earlier D&B data (from thirty years ago) that were used in Birch's work came in for considerable criticism. In particular, Davis et al. (1996a Davis et al. ( , 1996b assert that these data were not particularly suitable for studying job creation and destruction dynamics for two reasons. First, early D&B data gave a much higher total employment level than alternative data sources such as those from census or the Bureau of Labor Statistics (BLS). Second, the early D&B data did a poor job in terms of capturing new businesses, as documented in previous research that Davis et al. cite (and discussed further in Neumark et al., 2007) . However, information technology has improved dramatically during the decades since then, and data sources have changed. Consequently the quality of the D&B data may have improved substantially. For these reasons, we have undertaken a good deal of investigation to document and examine the quality of the NETS data in order to assess their reliability and their potential limitations, and how these limitations might affect results of various analyses. Details on the NETS data, including evaluation of their quality, are given in the appendix. Overall, we find that the NETS database, like others, is not without its flaws and has both advantages and limitations. Its complete coverage of the economy annually is an advantage that we value most for our study here. To answer the question of whether small businesses create more jobs, we think it crucial to examine all sectors of the economy instead of just the manufacturing sector that most previous research has focused on. Earlier D&B data were criticized for reporting higher aggregate employment levels and capturing the births of businesses poorly. With the NETS database, which was constructed using more recent D&B data, we find that the former is not a serious concern and the latter is largely invalid.
IV. Employer Size and Job Creation: Empirical Findings
We take two approaches to investigating whether small businesses create more jobs. First, following the tradition established by Birch (1987) and Davis et al. (1996a) , we divide businesses into different size categories and examine whether there is a significant difference in net job creation rates across firm and establishment size categories. Second, we nonparametrically estimate the relationship between employment growth and firm or establishment size to avoid any potential biases or loss of information introduced by using arbitrary size boundaries.
A. Job Creation and Destruction by Employer Size
Measurement of employer size and job creation and destruction. We focus on firms but also report some results for establishments. Firm size seems a more relevant measure to study than establishment size. Indeed, government regula-tions related to small businesses usually target small firms instead of small establishments. 22 However, some previous studies were conducted at the establishment level, so establishment-level analyses are useful for drawing comparisons. It is common practice in this area to divide businesses into different size categories and then investigate the variation in net job creation across size categories (see, e.g., Birch, 1987; Davis et al., 1996a Davis et al., , 1996b . Following this practice, we define the size of a business in the following two ways:
Base-year size: The size of the business at the starting point of the interval over which employment growth is calculated. This is the definition Birch (1979 Birch ( , 1981 Birch ( , 1987 used, which Davis et al. criticized because it tends to overestimate the contribution of small businesses to job creation due to the regression fallacy.
Average size: The simple average of business size in base year (tÀ1) and current year (t). This definition was proposed by Davis et al. to avoid the regression fallacy.
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Remember that the regression fallacy stems from the fact that some businesses are categorized as small only due to random measurement errors or transitory employment declines that influence measured employment on a yearto-year basis and thus will regress to the mean in a short time. Using this average size measure, one will treat a business as small only if its average size over the two-year period is below the designated cutoff. In particular, it will not be classified as small based solely on a single year's data that place it in the small category for that year; the underlying assumption is that random measurement errors and transitory employment declines do not last two years.
It is important to note that using this average size definition, one can find a less important role of small businesses in job creation than using the base-year definition even if regression to the mean does not exist. Consider an example in which every business grows with a positive rate and the measurement is always accurate. By construction, there will be no bias due to the regression fallacy in the calculation of job creation using the base-year size definition. However, the average size definition will still give a lower job creation rate among small businesses than the base-year size definition because the fastest-growing businesses, even if they start small, will be less likely to be categorized as small under the average size definition. Therefore, although calculations based on average size tend to mitigate the potential biases from the regression fallacy, we should not interpret the difference between calculations based on these two size definitions as solely resulting from the regression fallacy.
For businesses in each size category, we use the following measures to quantify their contributions to job creation, again following Davis et al. (1996a) :
Gross job creation: The sum of employment gains over all businesses whose employment level is greater than one year ago. Businesses just started are assumed to have 0 employment prior to opening, and thus this measure captures both job growth at expanding businesses and job creation by business openings.
Gross job destruction: The sum of job loss over all businesses whose employment level is smaller than one year ago. Businesses just closed are assumed to have 0 employment after closing, and thus this measure captures both job decline at contracting businesses and job loss due to business closures.
Net job creation: The difference between gross job creation and gross job destruction. Net job creation is the most relevant measure insofar as we care about growth in the number of jobs. However, it is interesting to look at gross job creation and destruction to learn how the net growth is achieved. For example, a 3% net job creation rate can be a result of either a 5% gross job creation rate net of a 2% gross job destruction rate, or a 13% gross job creation rate net of a 10% gross job destruction rate. The latter case involves much more reallocation of jobs among businesses, an issue of some importance in the macroeconomic literature.
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Main results. The first two panels in table 1 report information on job creation by firms of different sizes, using the base-year and average size definitions. The first column shows the annual average net number of jobs created in each size category from 1992 to 2004. We follow this, in the second column, by showing average annual employment in each size category. The third column reports the ratio of the two (in percentage terms), scaling average net job creation by the amount of employment in the size category. This provides one measure of the rate at which jobs are created in each size category. The fourth column reports an alternative calculation of the job creation rate, based on averaging the job creation rate from each year of the data. 25 As it turns out, the figures in the third and fourth columns are very similar.
When the base-year size is used, in panel I, we find that net job creation is high for the smallest firms and decreases sharply with firm size. While the average annual rate of job 22 All federal agencies are required to use the business size standard developed by the SBA to determine eligibility for federal contracts, programs, and regulations specifically designated for small businesses. In this size standard, small business is defined by either number of employees or average annual receipts, and the calculation of size ''includes the employees or receipts of all affiliates.'' See http://www.sba.gov/services/ contractingopportunities/sizestandardstopics/indexguide/index.html (viewed October 7, 2007) . The BLS also uses firm size when it publishes statistics on employment dynamics by employer size (Butani et al., 2006) . 23 As noted earlier, they call it ''current'' size. 24 These gross job creation and destruction statistics calculated at the firm or establishment level still underestimate worker reallocation. For example, within an establishment, some jobs (e.g., assemblers) may be destroyed and others (e.g., technicians) may be added, with no change in overall employment. Studying worker reallocation requires the ability to track individual workers, as in the Longitudinal Employer-Household Dynamics data (http://lehd.did.census.gov/led/, viewed October 7, 2007) . 25 That is, the third column reports the ratio of averages and the fourth column the average of ratios.
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THE REVIEW OF ECONOMICS AND STATISTICS creation in the 0-19 category is 10.9% (using the number in the third column), it falls to about À1.1% to 0.5% for firms with between 20 and 999 workers and is always negative, indicating net job loss, for firms with 1,000 or more workers, with rather large negative net job creation rates for large firms. 26 These findings clearly suggest an important role of small firms in job creation, consistent with Birch's (1979 Birch's ( , 1981 Birch's ( , 1987 findings using the same method.
The second panel in table 1 presents the results using the average size definition. Under this size definition, the rate of net job creation for small firms falls considerably to 2.9% (from 10.9%). More generally, the differences in the net job creation rate by firm size become more muted. For example, using average firm size, we find none of the large negative net job creation rates for the largest firms that we found using base-year size; indeed, the rate is negative for only one of the largest size categories, and in this case the estimate is smaller (in absolute value) than in panel I. Nonetheless, overall there is still a clear negative relationship Equal to the number of employees in the initial year of the interval over which net job creation is calculated. Equal to the average number of employees in the initial year and the following year of the interval over which net job creation is calculated. As a result, the smallest size category when we use average firm or establishment size is 0.5, since a firm or establishment with 0 employment in both years would not be in the sample. 26 We refer to ''workers,'' but the NETS also includes owners.
DO SMALL BUSINESSES CREATE MORE JOBS?
between the net job creation rate and firm size. 27 The net job creation rate declines fairly monotonically with size, although there is some evidence of a higher net job creation rate for the largest firms (50,000 or more).
Comparing panels I and II in table 1, we do see evidence consistent with the regression fallacy. By the logic of the Davis et al. ideal measurement of firm size, the base-year size definition tends to greatly overestimate net job creation by the smallest firms and underestimate net job creation by the largest firms. This is reflected by our results, which show that net job creation at the smallest firms is much lower using the average firm size as opposed to the baseyear firm size definition. However, our results in panel II suggest that Birch's conclusion is still valid-just to a lesser extent than his methods suggest.
Much of the evidence in Davis et al.'s work focuses on establishments rather than firms, so in the bottom two panels of table 1 we report similar calculations by establishment size category. The evidence on net job creation by establishment size is qualitatively similar. Using the base-year size categories, in panel III, the net job creation rate clearly decreases with establishment size. Total jobs at establishments with nineteen or fewer employees grow by 15.2% annually. Establishments in all other size categories show a negative net job creation rate. Again, the differences are muted considerably when using the average size definition (see panel IV). Under this size definition, the rate of net job creation for the smallest establishments falls sharply to 2.6% (from 15.2%). The same rate for the largest establishments becomes much higher (À1.5%, in contrast to the À10.2% calculated using the base-year size definition). However, there is still an overall negative relationship between the net job creation rate and establishment size, with only establishments with fewer than 500 workers creating jobs and establishments in higher size categories losing jobs.
The results in table 1 are different from the findings in Davis et al. (1996a Davis et al. ( , 1996b . In particular, looking at establishments, Davis et al. find that once they use the average size definition instead of the base-year size definition, the important role of small businesses in job creation that Birch (1979 Birch ( , 1981 Birch ( , 1987 emphasized completely disappears, and there is instead either no relationship or a positive relationship between net job creation and establishment size. 28 In contrast, we still find that small establishments create more jobs even if the average size definition is used, although the results are less striking. And the results are similar for firm size, which may be more relevant to the question of public policy. Therefore, these findings point to the importance of avoiding the regression fallacy in estimating the sizegrowth relationship. However, there still seems to be some truth to Birch's original conclusion regarding the important role of small businesses in job creation.
In table 2, we report information on gross job creation and destruction at the firm level. 29 As noted earlier, we do not observe simultaneous job creation and job destruction at the same establishment. We do not measure simultaneous job creation and destruction at different establishments belonging to the same firm. Nonetheless, the across-firm reallocation measures are of interest in light of the policy debate about the role of small firms in job creation, in which those who argue that small firms create a disproportionate share of jobs sometimes fail to point out that they also destroy a disproportionate share of jobs.
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As reported in table 2, when the base-year size is used, we find that the smallest firms do create a disproportionate share of jobs.
31 This is perhaps most easily seen by comparing the third and fifth columns of panel I. Firms with fewer than twenty workers create 51.1% of the total increase in employment at firms that grow, yet they account for only 26.7% of total employment. Firms in all other size categories have a gross job creation share (third column) smaller than their employment share (fifth column). On the other hand, the smallest firms account for only a slightly disproportionate share of job destruction, as shown by a comparison of the fourth and fifth columns in panel I (28.9% of gross job destruction, relative to a 26.7% employment share). Finally, the relationship between gross job creation or destruction and firm size is not monotonic, as the smaller firms outside the smallest category have relatively low gross job creation and destruction rates.
Of course, the same regression to the mean fallacy can drive the findings for gross job creation and destruction. Panel II, which uses the average firm size measure, leads to differences with respect to two findings. First, the smallest firms still generate a disproportionate share of gross job creation (35.1%, relative to a 27.2% employment share), although the imbalance is less extreme. On the other hand, there is stronger evidence that the smallest firms also generate a disproportionate share of gross job destruction (33.9%, relative to the 27.2% employment share). Second, the gross job creation and gross job destruction rates for the largest firms are now much more in balance than suggested by the estimates in panel I, which helps account for the 27 Relative to the differences in the estimates under the base-year size definition, these differences in growth rates among average size categories seem small. However, since these are annual growth rates, the differences are still quite substantial.
28 See their table 4.2. Just to clarify, this positive relationship emerges for their ''current'' size measure, which we label ''average establishment size.'' The correlation between net job growth and the ranking of this size category is 0.75, and the correlation between net job growth and the midpoint of the size category (using 7,500 for the 5,000 or more category) is 0.46. 29 We treat the firm as the unit of analysis. We compute jobs created at firms that grew and jobs destroyed at firms that shrank, and then sum these within size categories to obtain gross job creation and destruction by size category. 30 See de Rugy (2005) for numerous examples. We could, in principle, compute gross creation and destruction at the establishment level and aggregate up to the firm. However, this treats single-and multiestablishment firms asymmetrically and is less closely related to the policy debate. (Moreover, this would still fail to capture within-establishment job reallocation and would hence be difficult to interpret.) 31 We report these results for firms only; the results are qualitatively similar for establishments.
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THE REVIEW OF ECONOMICS AND STATISTICS more moderate changes in net job creation rates with size that we reported in table 1 using the average size measure.
Sensitivity and robustness analysis. We have conducted a series of analyses to assess the sensitivity and robustness of the main results. The results of some of these analyses are reported in tables 3 and 4, and others are discussed in the text. In panel I of table 3, we report results for firms, always using the average size definition. For comparison purposes, the first column of panel I shows the baseline net job creation rates across firm size categories (reproducing the fourth column of panel II in table 1).
First, we explore the sensitivity of the results to using a longer (two-year instead of one-year) interval over which to measure job creation. Measures of employment dynamics are potentially sensitive to the interval length. This is particularly true of gross flows. For example, as the interval length increases, the share of gross job creation due to births has to increase, as does the share of gross job destruction due to deaths. However, there are no necessary implications for net job creation, either overall or by firm size. The results in the second column of panel I, which are annualized net job creation rates calculated using growth over two-year intervals, are very similar to the baseline estimates in the first column, indicating net job creation rates that are highest for the smallest firms and decline nearly monotonically with firm size, again with the exception of the largest size category.
In the third column, we revert to one-year intervals but look at net job creation excluding births, to see whether the faster rate of job creation at small businesses is driven only by births or also holds for existing small firms. The results are rather striking and indicate that if we exclude births, the net job creation rate is slowest at the smallest firms. It is clearly of interest to understand the sources of the overall faster rate of job creation among smaller firms. However, the evidence that it comes from births should not be interpreted as undermining the view that small firms create more jobs or as suggesting that policies directed at helping small firms are misplaced. With regard to the first point, the estimates simply reflect the fact that firm births tend to result, in the short run, in small firms rather than big firms. Since small firms also die at a higher rate, if we omitted deaths, we would find the opposite result. With regard to policy, there is no reason to presume that policies aimed at helping small businesses are not as responsible or more responsible for business births as for the growth of existing small businesses. Even if these policies do not directly lead to births of new businesses, any forward-looking entrepreneur would take account of the benefits made available to small firms in deciding whether to start a new company, because new firms are originally small and most remain small.
Next, we turn to some results on establishments-the unit of analysis emphasized in Davis et al. (1996a) . Given that these authors used the LRD data, which cover only the manufacturing sector, their results could be unique to manufacturing. We therefore replicated our baseline calcula- Equal to the number of employees in the initial year of the interval over which net job creation is calculated. Equal to the average number of employees in the initial year and the following year of the interval over which net job creation is calculated. As a result, the smallest size category when we use average firm or establishment size is 0.5, since a firm or establishment with 0 employment in both years would not be in the sample.
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tions for manufacturing establishments only; for comparison purposes, we also did this for services establishments. The results are shown in the second and third columns of panel II in table 3 (the first column reproduces the baseline establishment-level results). The results for the manufacturing sector are a bit different from the baseline results using all industries. First, manufacturing establishments in all size categories except the smallest lose jobs, which contrasts with the baseline and services sector results that only establishments with 500 or more employees lose jobs, but is consistent with the fact that manufacturing has been a declining sector. Second, compared to the baseline results and the services sector, the relationship between size and growth is not as clear for manufacturing establishments. It is true that only the smallest establishments gain jobs on net and the largest establishments lose the most jobs. But in the intermediate categories, the relationship is not monotonic. Nonetheless, the results indicate that the net job creation rate declines with establishment size in the manufacturing sector as well.
32 Therefore, these findings suggest that for the more recent sample period we study, the conclusions that Davis et al. reached do not apply to firms overall, establishments overall, or establishments in either the manufacturing or the services sector. Finally, we explored a number of other measurement issues in the NETS data. First, as documented in Neumark et al. (2007) and discussed in the appendix, a considerable share of employment data in the NETS is not actual but imputed. To a large extent, this occurs when the raw D&B files from which the NETS is constructed are missing observations on establishments; for example, this can occur when there is a delay in detecting a new establishment, and D&B picks up an establishment that indicates it was born a year or two earlier, in which case the data are backfilled in the NETS. 33 The NETS database always indicates whether a particular employment number is imputed, making it possible to check whether our main result is robust to the use of imputed employment data. We were interested in exploring the potential consequences of this imputation for the size- This is average employer size, defined as the average number of employees in the initial year and the following year of the interval over which net job creation is calculated. See the earlier comments regarding this calculation from the notes to tables 1 and 2. We retain only even-numbered years to avoid overweighting the observations that are not at the end points of the sample period. The smallest size class for this column should also be 0.5 to 19 employees. Although we omit observations in which employment is 0 in the base year, we can have a firm with 1 employee in the base year and 0 employees in the subsequent year. We treat the 2% of the establishments whose NAICS code changed over time as belonging to the industry in which they are classified for the most number of years. In the event that an establishment is classified in two industries for an equally long period of time, the more recent of the two industries is chosen.
32 The correlation between net job growth and the ranking of size category is À0.86, and the correlation between net job growth and the midpoint of the size category (using 7,500 for the 5,000 or more category) is À0.87. growth relationship. Given that the NETS data are at the establishment level, we do this analysis for establishments rather than firms. 34 In particular, we redid the calculations dropping establishments with imputed employment data. This is carried out in four ways: (1) dropping an establishment if its employment is imputed in every year, (2) dropping an establishment if its employment is imputed in more than 50% of years, (3) dropping an establishment if its employment is imputed in more than 25% of years, and (4) dropping an establishment if its employment is imputed in any year.
Overall, as reported in table 4, unless the data exclusion criterion is extremely stringent, the results resemble the baseline results. When we drop the establishments with all, more than half, or more than one-quarter imputed employment data, the results still indicate that small establishments have higher net job creation rates and the net job creation rate declines with size. Only when establishments with any imputed data are dropped is there no longer an indication that net job creation is higher at smaller establishments; however, this last analysis uses a sample that is very restrictive, dropping 73% of the observations. It is reassuring that the main result does not disappear even when many observations with imputed data are dropped. It is also not entirely surprising that the results are affected by the stringent criterion of dropping observations with any imputed data. Neumark et al. (2007) show that imputation is most common for early observations on new establishments, so that imposing a restriction of no imputed data might generate a nonrandom sample that, for example, excludes small new establishments in certain industries that tend not to be picked up right away by D&B.
As also documented in Neumark et al. (2007) , the distribution of employment numbers in the NETS data tends to be disproportionally concentrated on multiples of 10 or 100. We consider this a sign that some of the employment data have been rounded. Naturally we are concerned that the higher net job creation rates of small establishments may be an artifact of rounded employment data, although there is no obvious reason that rounding would create bias in this direction. We have investigated the problem of rounded employment data in two ways. 35 First, we drop the establishments that seem most likely to have rounded employment numbers. Specifically, we exclude an establishment from our calculation if its employment is a multiple of 10 or 100 in every year. The results are quite similar to the baseline, showing a monotonically decreasing rate of net job creation with establishment size. Second, instead of dropping establishments that may be reporting rounded data, we consider ways in which the employment data might have been rounded and artificially round all employment data in the same way. We then recalculate net job creation rates across establishment size groups using the artificially rounded data. The idea is that if our results are affected by systematic differences in which establishments have rounded employment data, then the results from the artificially rounded data are likely to be significantly different from our baseline results. The results, however, were insensitive to this artificial rounding. 36 In all cases, the results still indicated that small establishments have higher net job creation rates, and as in the baseline results, only establishments with fewer than 500 employees were net job This is average establishment size, defined as the average number of employees in the initial year and the following year of the interval over which net job creation is calculated. See the earlier comments regarding this calculation from the notes to tables 1 and 2.
34 In principle, one could define employment for a given firm and a given year as imputed if data for any establishment in the firm in that year are imputed. However, in such cases, the imputation may cover a very small share of the firm's employment. 35 These results are not reported in tables, but are available from the authors on request. 36 We artificially rounded the employment data in four ways: (1) round every employment number to the nearest multiple of 10; (2) round every employment number down to the nearest multiple of 10; (3) round every employment number up to the nearest multiple of 10; and (4) round every employment number to the nearest multiple of 10 if it is under 100, and to the nearest multiple of 100 otherwise. All of these methods except the third resulted in substantially fewer observations because of small establishments that had their data rounded to 0.
creators, while establishments in all larger groups were estimated to destroy jobs on net.
B. Job Creation and Employer Size: Nonparametric Estimation
In the previous section, we followed existing research by dividing firms or establishments into different size categories to examine the relationship between the net job creation rate and employer size. The choice of the size boundaries-while consistent with the ones used in the existing literature-is nevertheless arbitrary. 37 The particular employer size-class boundaries that are chosen could obscure the relationship between employer size and the employment growth rate. In order to check the robustness of this relationship and offer point estimates for the complete range of firm or establishment sizes, we estimate the employment growth rate for every size using a nonparametric locally-weighted regression. 38 Since the regression fallacy criticism also applies to these regression analyses, we use the average establishment size instead of the baseyear size as our independent variable.
To visualize the nonparametric regression results, we plot the estimated mean net job creation rate against average size. Note that the number of jobs and its change are necessarily integers; the smallest unit is 1. When firm or establishment size is close to 0, even a one-unit change (the smallest possible nonzero growth or decline) in total employment amounts to very large growth or decline in percentage terms. Therefore, the variance of the job growth rate is many times larger when firm or establishment size is close to 0. Although this is essentially an artifact of the data at the individual firm or establishment level, it obscures the picture of the relationship between the job growth rate and size. As a result, if we plot the relationship over the whole range of firm or establishment sizes, it always appears that the change in job growth rate is very large at the smallest sizes and indiscernible beyond that. Similarly, if we extend the figure to the largest possible size, its shape is hard to discern. To show the relationship more clearly, therefore, in each figure we present results for more restricted ranges: 5 to 50,000 employees for firms and 5 to 5,000 employees for establishments. Figure 1 shows the results for firms and figure 2 for establishments. 39 As shown in figure 1 , the net job creation rate clearly declines with firm size throughout most of the range of firm sizes except at the high end of the range (which is consistent with what was reported in table 1).
40
For establishments, paralleling the analysis in table 3, we also estimated the relationship using the manufacturing and services sectors separately. For the whole sample, figure 2 FIGURE 1.-NET JOB CREATION RATE VERSUS FIRM SIZE (10% BANDWIDTH): FIRMS BETWEEN 5 AND 50,000 EMPLOYEES 37 Davis et al. (1996a) note that the choice of size-class boundaries is one of the factors that influence the magnitude of the bias associated with the regression fallacy. 38 Other researchers have estimated regressions of firm growth on firm size; see, for example, Chesher (1979) and Audretsch et al. (2004) . Farinas and Moreno (2000) use a nonparametric approach that is similar to ours, although there are some differences in the estimation, and their model is estimated using panel data on only about 2,200 manufacturing firms in Spain over a five-year period. 39 To reduce the computational burden, we first create a mean net job creation rate and an associated frequency weight for each unique value of firm or establishment size. Then we compute the locally weighted smoothed means; we use a 10% bandwidth kernel and tricubic weights, taking account of the weighting of the means. Other methods could be used to reduce the number of calculations, such as using a subsample of observations or evaluating the relationship at a limited number of points. We believe our method is preferable because it uses all the data and because there is an uneven support, with far more observations on small firms or establishments than on large ones. See Neumark, Wall, and Zhang (2008) for details. 40 In this figure, we otherwise use the data the same way as in panel II of table 1.
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shows that the net job creation rate decreases monotonically with establishment size. The differences between the two subsamples are clear. The services sector results are almost indistinguishable from the results using the whole sample. For the manufacturing sector, the size-growth relationship is more irregular and exhibits an increasing rate of net job creation over much of the size range up to around 400 employees. Nonetheless, net job creation declines with size. In addition, as noted earlier, the manufacturing sector shows job declines across almost the entire range of establishment size.
V. Conclusion
It has long been debated whether small businesses create more jobs than larger ones. The debate attracts a great deal of attention in both academia and the media because it has implications for policymaking. David Birch's book (1987) was probably the most prominent catalyst for this debate, arguing that small businesses play a much more important role in job creation than larger businesses do-a view that quickly became the conventional wisdom. Yet this work was criticized, most notably by Davis et al. (1996a) , who argued that Birch's findings are essentially a result of a flawed methodology applied to some unsuitable data.
Using newly available data on firms and establishments for the whole U.S. economy, we revisit the issue of business size and job creation. The data are drawn from the NETS database, which was recently constructed using raw data collected by D&B. Our evaluation of the NETS data in separate work suggests that these data are rather reliable and a clear improvement on early versions of the D&B data used by David Birch in the 1970s and 1980s . We analyze these data using two methods: one based on size classes, but following the methods of Davis et al. to avoid the regression fallacy that they argue plagued Birch's work; and the other a nonparametric method that does not need to define arbitrary employer size categories.
Like Birch, we find that small firms (and small establishments as well) create more jobs. At the same time, we confirmed that Davis et al.'s concern regarding Birch's methods is well grounded, and the base-year size definition Birch used results in much higher net job creation rates for small firms or establishments. However, when we use the method that Davis et al. proposed to avoid the regression fallacy, we still find that small firms and establishments create more jobs, although the difference is smaller than Birch originally suggested. Moreover, in more direct contrast to the results in Davis et al. (1996a) , we also find that the relationship between establishment size and job creation is negative in the manufacturing sector. Thus, at least for the recent period we study, there appears to be a robust finding that small businesses do create more jobs. 
A. Description
The National Establishment Time Series (NETS) database covers all business establishments in the United States.
42 It longitudinally links the underlying D&B cross-sections, tracking establishment births, relocations, changes of ownership, and deaths if they occur. Constructing the NETS is a multistage process that includes merging the data files, imputing data when necessary, eliminating duplicate records, identifying establishment relocations, and merging records on establishments in cases where the DUNS number changes incorrectly. The NETS begins in 1989, and we have the data through 2006. D&B was first able to purchase Yellow Pages information on business units in 1992 as a result of a federal lawsuit. This greatly expanded the coverage of the NETS data, reflected in a significant surge in the number of establishments and jobs in the NETS in that year. We therefore use data only back to 1992.
The NETS database includes the business name, a unique establishment identifier (the DUNS number), the establishment location, SIC and NAICS industrial codes in each year, the headquarters DUNS number, and employment. It also includes sales, which we do not use because it is usually imputed, and some other establishment descriptors. The underlying data do not come from a single survey; instead they come from a massive data collection effort, including over 100 million telephone calls to businesses each year, as well as obtaining information from legal and court filings, newspapers and electronic news services, public utilities, all U.S. secretaries of state, government registries and licensing data, pay-41 This appendix summarizes detailed discussions in Neumark et al. (2007) and Kolko and Neumark (2007) . 42 For more information about the NETS and comparisons to other data sources, see http://www.youreconomy.org/nets/NETSDatabaseDescription. pdf (viewed December 17, 2008).
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B. Assessment
We have assessed the quality of the NETS data along a number of dimensions, including measurement of employment levels and changes; capture of births, deaths, and relocations; and linkages between establishments of the same firm. All of these are critical to the empirical analysis in this paper. Much of this analysis was done for an extract of the NETS for California only.
Overall employment levels captured in the NETS are higher than in either the Current Population Survey or Current Employment Statistics (CES, the ''payroll survey''), for two reasons. First, the NETS counts each job in each business establishment, including, for example, counting as two jobs an individual who owns two proprietorships. And second, the NETS has better coverage of small business owners (based on comparisons with the Statistics of Business (SOB) data). To look at a more disaggregated level, we have done county-by-industry comparisons for California using the NETS, the Quarterly Census of Employment and Wages (QCEW), and the CES. 43 The QCEW is based on ES-202 data, which excludes the self-employed, proprietors, domestic workers, unpaid family members, and some other groups. The CES covers all nonfarm payrolls. Unlike the NETS, these data sets provide only aggregate statistics at various geographic, industry, or establishment size levels, and not at the establishment level. Comparisons of employment measurements at the county-by-industry level yield correlations of 0.99 with the CES and 0.95 with the QCEW. We have also assessed the quality of employment measurements in the NETS by establishment size and industry, comparing the NETS and SOB data. For industry-size cells, the correlation is 0.81. The discrepancies arise in the small size cells, presumably reflecting the better coverage of small establishments in the NETS than in the SOB data.
With regard to employment changes, the correlations between the NETS and other data sources are lower for two reasons. First, employment counts in the NETS are often rounded, so employment change is sticky. Second, a fairly high share of employment observations in the NETS is imputed; for the California part of the file we examined in detail, as many as one-quarter or one-third in some years. 44 The imputation of employment data likely diminishes year-to-year variation in employment. For one-year employment changes by county and industry, the NETS-QCEW correlation is only 0.53. However, at a lower frequency, the correlation is much higher-for example, 0.86 for changes over three-year intervals.
Measuring employment growth at small establishments requires accurate tracking of births. The best evidence on the accuracy with which the NETS captures births comes from comparisons with the BioAbility database of U.S. biotech companies, from which we extracted information on California companies. 45 We first chose companies that this database indicated were founded in our sample period. Of these, we retained only those for which we could also find a founding date on the company's Web site; in 89% of cases, the match was exact, and when it was not, we used the date from the company Web site. We then checked these founding dates against the appearance of these companies in the NETS to determine how well the NETS captures births. Nearly all of these companies could be located in the NETS database; 75% had start dates listed in the NETS that matched exactly, 88% were within one year, and 92% were within two years. The correlation between NETS start dates and company Web site reported start dates (in years) was 0.87. Thus, the NETS tracks establishment births quite accurately.
Tracking births (and deaths) also requires distinguishing these events from relocations. There are no other comprehensive data sets with information on geographic movement of establishments. We therefore used Lexis-Nexis to conduct newspaper searches of business relocations and compared this evidence to information on relocation in the NETS database. Our search was not meant to be exhaustive; it was intended only to obtain a replicable sample of press coverage of specific business relocations. Using an algorithm designed to try to capture all references to businesses relocating in the Los Angeles Times in the 1996-2000 period, we identified 1,067 newspaper articles, from which we were able to identify 576 references to specific instances of business relocation, covering 452 unique relocation events. Of these, 237 business relocations were confirmed as valid moves by the NETS database. For the reported relocations not confirmed in the NETS, we undertook thorough efforts to independently verify whether there was in fact a relocation. Ideally we would contact the establishment directly and confirm that the reported relocation occurred. However, this becomes very difficult when establishments (or often, firms) have been acquired by other firms, currently do business under a different name, or no longer exist. Nonetheless, when possible, we contacted the establishments directly. We also searched for company information using Hoovers.com 46 and Lexis-Nexis Company Information Search-Web-based resources that track business addresses and reveal new addresses for businesses that changed location.
Of the 215 relocations not found in the NETS, 47 were confirmed as ''invalid'' moves. 47 Of the remaining 168, we were able to independently verify that 18 relocations indeed occurred but unable to confirm the remaining 150 reports of relocation from Lexis-Nexis. At least 91% of these establishments are captured by the NETS database with no relocation indicated, and 68% were still in existence in 2002, although we were tracking only relocations reported between 1996 and 2000. If these establishments had relocated but not been tracked properly as relocations by NETS, then these establishments would have reported closing years near the date of the relocation. Thus, although there are 150 relocations identified by the Lexis-Nexis search that we could not establish as invalid, we suspect that most were not in fact real relocations. Thus, we conclude that the NETS database does quite a good job of tracking business relocations, with a very low rate of false negatives, although our analysis probably pertains more to larger establishments that would be reported in the media.
Finally, we assessed the linkages of establishments to their parent firms, for a few different types of industries for which the data quality may vary. The problem is finding another source of data on companies that includes their establishments along with opening dates and locations. As it turned out, we had administrative information on all Wal-Mart stores and their opening dates from another source. 48 We found similar information for Intel, in manufacturing, and for the Cheesecake Factory, in retail. Overall, the tracking of firms' establishments works quite well, although sometimes establishments from the alternative data sources do not appear in the NETS, or vice versa. These ''matching'' errors appear to arise largely in the most recent years of the data set because the NETS sometimes detects new establishments with a delay. We minimize this problem in our analysis by not using the last couple of years of data; our extract extends through 2006, and we use the data through 2004. 43 The BLS usually defines employment as the number of employees on payroll on a particular date. In contrast, D&B continuously collects employment information throughout the year. The interviewer/online questionnaire asks: ''How many persons are employed at your establishment?'' No particular date is specified in the question, and it does not distinguish between full-time and part-time employees. D&B's employment number also includes the owner of the business, whereas other sources capture employees only. The annual NETS Database is constructed using January snapshots of the D&B data-the data as of January of each year. 44 Imputation is a feature of establishments' earliest appearances in the database. Once actual employment data are provided for an establishment, they are likely to be provided in all subsequent years. 45 See http://www.bioability.com/us_biotech_companies.htm (viewed May 6, 2009). 46 Hoovers.com uses the same raw data as the NETS database, but its search mechanism sometimes makes it easier to locate establishments that could not be found through company keyword searches in the NETS. 47 These include consolidations, planned moves that did not occur, events that were births of new branches instead, and some moves involving establishments such as schools and nonprofits that were not the focus of our research. 48 We obtained these data under a special agreement with Wal-Mart to study the relationship between Wal-Mart and retail employment (see Neumark, Zhang, & Ciccarella, 2008).
DO SMALL BUSINESSES CREATE MORE JOBS?
